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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.0 Introduction 
 
 
The soil can be remolded in the presence of some moisture without crumbling, 
when clay minerals are represented in fine-grained soil. This cohesive nature cause by 
the adsorbed water surrounding the clay particles causes. In the early 1900s, a Swedish 
scientist named Atterberg developed a method to describe the consistency of fine-
grained soils with varying moisture contents. Soil behaves more like a solid at very low 
moisture content and may be flow like a liquid when the moisture content is very high. 
Therefore, the soil behavior is depending on the moisture content level. Hence, on an 
arbitrary basis, depending on the moisture content, the behavior of soil can be divided 
into four basic states. They are solid, semisolid, plastic and liquid. 
 
 
The moisture content, in percent, at which the transition from solid to semisolid 
state takes place, is defined as the shrinkage limit. The plastic limit he moisture content 
at the point of transition from semisolid to plastic state is, and from plastic to liquid state 
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is the liquid limit. These are also known as Atterberg limits. The plastic limit defined as 
the moisture content in percent, at which the soil crumbles, when rolled into threads of 3 
mm in diameter. The plastic limit is the lower of the stage of soil. The plastic limit test is 
simple and is performed by repeated rolling of an ellipsoidal-size soil mass by hand on a 
ground glass plate. However, there have been criticisms about this test since the operator 
is required to judge the state of crumbling and a 3-mm diameter of the thread. (Tao-Wei 
Feng 2004) 
 
 
The purpose of this study is to introducing an alternative method on determines 
the plastic limit value of soil and to overcome the inconsistence result in determine 
plastic limit by using standard method that stated in BS 1377 (Thread Rolling Method). 
 
 
 
 
1.1 Objectives 
 
 
There are several objectives for this project: 
 
i) To establish the fundamental criteria for plastic limit using cone 
penetration method. 
ii) To get the similarity between the standard method on the determination of 
plastic limit with the new Modified Cone Penetration Method. 
iii) To compare the plastic limit obtain using cone penetration method with 
the pervious study. 
 
 
 
 
 3
1.2 Project Background 
 
 
The plastic limit is an important property of fine-grained soils. According to Tao-
Wei Feng (2004), the standard thread-rolling method for determining the plastic limit 
has long been criticized for requiring considerable judgements from the operator. The 
standard thread-rolling method is not an easier way to judge the state of crumbling and a 
3 mm diameter of the thread accurately for determine the value of Plastic Limit. Despite 
that, the standard method needs a lot of time and our conscientious. 
 
 
Therefore, in developing a less operator-dependent method for determining the 
plastic limit, it is noticed that the fall-cone liquid limit test is rather simple and require 
very simple and requires very little judgement from the operator. It would be ideal if the 
plastic limit could be determined by using fall cone apparatus. 
 
 
 
 
1.3 Scope of Study 
 
 
• 4 types of soil will be tested to determine the impressive of modified cone 
penetration method. 
• Plasticity Index (PI) value for the soil range from 10 to 40. 
• For this project, 4 tests will be conducted: 
i. Soil Particle Size Distribution Test 
ii. Liquid Limit Test (Standard Cone Penetration Test) 
iii. Plastic Limit Test (Standard Test) 
iv. Plastic Limit Test ( Modified Cone Penetration Test) 
 
